Analysis of the negative inotropic effect of acetylcholine on frog atrial fibres.
Voltage-clamp experiments have been performed on frog atrial preparations in order to study the mechanism of the inotropic effect of acetylcholine (ACh) at various concentrations. The amplitude of the slow inward current (Is) is reduced even at low ACh concentrations; such low concentrations have little or no effect on potassium permeability. Dose-effect relationships for Is inhibition (Is/Is max) by ACh show a half amplitude dose (K0.5 around 8 X 10(-8) M ACh. The reduction of Is is attributed largely to a decrease of the maximal conductance of the slow channel (gs). Steady-state activation and inactivation parameters are not affected by ACh. Experiments in a Na-free solution (Na replaced by Li ions) or in a Ca-free solution (with EGTA) indicate that the "slow sodium current" is more sensitive to ACh than the "slow Ca current", although these two currents both seem to flow through the slow channel. The decrease of the phasic component of contraction observed in the presence of ACh is very well correlated with the decrease of Is (K0.5 = 8 X 10(-8) M ACh), while the increase of the tonic tension may be related to the outward potassium current induced by high concentrations of ACh. The significant difference between the half amplitude dose (K0.5) observed in the dose effect curves with ACh for Is inhibition (K0.5 = 8 X 10(-8) M) and for ACh-induced extra-current (K0.5 - 10(-6) M) may indicate the presence of two muscarinic receptors.